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ABSTRACT
Comparing Relative and Absolute Reliability of
Short Versus Long Narrative Retells
Jenna Hollis
Department of Communication Disorders, BYU
Master of Science
The purpose of the current study was to examine and compare relative and absolute
reliability estimates between brief, linguistically compact narrative retells and longer, more
linguistically diffuse narrative retells. The participants included 190 school-age children in firstsixth grade from Utah, Arizona, and Colorado. Participants completed two brief narrative retells
using the Narrative Language Measures (NLM) Listening subtest of the CUBED assessment and
one longer narrative retell using the wordless picture book Frog, Where Are You? (FWAY).
These language samples were then analyzed for language productivity, complexity, and story
grammar elements using the Systematic Analysis of Language Transcripts software program and
the NLM Flow Chart.
Analyses of relative reliability reveal that there are significant differences across all
measures, when controlled for length, except for mean length of utterance in words. The
language measures are higher in the shorter narrative NLM condition, while inclusion of story
grammar is higher in the longer FWAY narrative retell. Additionally, all productivity and
complexity measures have moderate to strong correlations between the NLM and FWAY
narrative retells. Analyses of absolute reliability shows the FWAY narrative retell to demonstrate
less variance across all measures when compared to the NLM, indicating that measures are more
stable in the longer sample. Although the brief narrative retells does not demonstrate a sufficient
degree of relative or absolute reliability, this study indicates that clinicians may be able to elicit
brief narrative retells from school-age children without losing meaningful information on
language complexity and productivity measures.

Keywords: narrative, language sample analysis, reliability, language sample length, assessment
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DESCRIPTION OF THESIS STRUCTURE AND CONTENT
This thesis, Comparing Relative and Absolute Reliability of Short Versus Long Narrative
Retells, is written in a hybrid format. The initial pages of this thesis reflect requirements for
submission to the university, and the remainder of the thesis report is presented as a journal
article format. The annotated bibliography is included in Appendix A. A table summarizing all
language measures and their corresponding acronyms is found in Appendix B. Appendix C
displays the NLM Flow Chart used for scoring narrative structure and language complexity in
both the short and long narrative retell conditions. Appendix D includes IRB approval for
conducting this study.
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Introduction
Language sample analysis (LSA) is a vital part of the language assessment process
(Miller et al., 2016; Pavelko et al., 2016). Language sampling can provide descriptive
information on a child’s everyday use of language skills, demonstrating construct validity, which
“is the evidential basis for score interpretation” and “subsumes content relevance and
representativeness” (Messick, 1995, pp. 7, 8). Thus, language sampling is an ecologically valid
method for evaluating language function (Dunn et al., 1996; Heilmann, Miller et al., 2010; Miller
et al., 2016; Pavelko et al., 2016). Despite consensus on the value of LSA and Speech-language
pathologists’ (SLPs) unique training that allows them to perform it, it is often excluded as part of
the regular assessment process (Heilman, Miller et al., 2010; Kemp & Klee, 1997; Pavelko et al.,
2016;). Pavelko et al. (2016) found that only 67% of school-based SLPs surveyed (n = 893)
reported using LSA during a single school year, with the majority analyzing 10 or fewer
language samples, regardless of caseload size. The biggest reported barrier to utilizing LSA in
practice was the time required to elicit, transcribe, segment, analyze, and interpret the sample.
Researchers have recognized that obtaining the current gold-standard of 50-100
utterances in a language sample is cumbersome on clinicians (Casby, 2011; Guo & Eisenberg,
2015; Tilstra & McMaster, 2007). In response to the mismatch between the perceived value of
LSA and clinical practice, researchers have investigated the relative and absolute reliability of
various language productivity (e.g., number of different words, total number of words) and
complexity (e.g., mean length of utterance, subordination index) measures across different
sample lengths. Relative reliability provides information on the correlational relationship
between the measures whereas absolute reliability allows researchers to report on the extent to
which scores are equivalent between two sampling conditions.
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In 1996, Gavin and Giles examined the relative reliability of progressively longer
language samples collected from preschool children as they played with one of their principal
caregivers across two sessions. Once transcribed, the samples were divided according to either
time (12 or 20 minutes) or utterance number (from 25-175 complete and intelligible utterances in
increments of 25) for between and within-subject comparison between sessions. The following
language sample measures were then analyzed: total number of words (TNW), number of
different words (NDW), and mean length of utterance (MLU). For the 12-minute samples,
correlation coefficients ranged from .3 - .91, with MLU being reported at .74. This measure also
had the strongest correlation in the 20-minute samples, at .77. For the 25-utterance samples, they
found correlations for all measures to range from .34 - .55; for samples of 175 utterances,
correlations ranged from .92 - .97. Overall, as the play-based conversation sample lengths
increased, so did the strength of the correlations.
In contrast, Heilmann et al. (2010) investigated if relatively short language samples,
obtained through conversation or narrative, could generate stable and reliable measures of
language. This study included 231 typically developing, monolingual English-speaking children
between ages 2;8 to 13;3. For analysis, the authors transcribed the samples and divided them into
1-minute increments that were randomized to either the short (one minute), moderate (three
minute), or long (seven minute) sample condition. Measures of interest included NDW, MLUm
(MLU in morphemes), number of total utterances (NTU), words per minute (WPM), percentage
of maze words to total words produced in transcript (% mazes), and a composite score based on
the number of word-level errors, utterance-level errors, word omissions, and bound morpheme
omissions. When compared against the seven-minute sample, they found the three-minute
samples to be more stable across the outcome measures than the one-minute samples, however
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the majority of the one-minute samples still maintained a Cronbach’s alpha value (relative
reliability) of > .70. Additionally, no significant differences were found between the threeminute and seven-minute samples. According to their findings, NTU, WPM and NDW had the
strongest internal consistency, while errors and omissions had the weakest internal consistency
(coming to less than .70 in both the one and three-minute samples).
In a related study, Guo and Eisenberg (2015) examined 60 three-year-olds engaged in
free play with their caregiver to see how conversation sample length (one, three, five, seven, and
10-min vs. 22-min) affected the reliability of the following language measures: TNW per minute
(TNW/m), NDW, and MLUm. The authors found that the shorter conversation samples did not
differ significantly from the longer samples for TNW/m and MLUm, however, NDW was larger
in the shorter sampling conditions. In regard to relative reliability (i.e., correlational), TNW/m,
NDW, and MLUm only reached acceptable levels (r = .90 or greater) for the seven-minute
samples and above. However, correlations were still significant between the short (one and three
minute) samples and the 22-minute sample (p < .05). All one-minute sample correlations were
between .38 - .54 and all three-minute sample measures were between .74 - .83.
While Gavin and Giles (1996), Heilmann et al. (2010), and Guo and Eisenberg (2015)
examined language samples from typically developing children, Casby (2011) examined the
relative reliability between length of language sample and MLUm from 10 children with
language disorder. Children ranged in age from 3;0 to 11;8 and the language samples were
collected from conversations between an adult and the child. Each sample contained 100-150
utterances and MLUm was calculated based on the whole sample, the first 10, first 20, middle
10, middle 20, last 10, and last 20 utterances, as well as three quasi-random samples based on
every second, fifth, and 10th utterance (for a sample length of 50, 20, and 10 utterances
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respectively). Results indicated that there were no statistically significant differences in MLUm
across the language samples of different lengths in children with LD, showing similar results to
children without LD. Additionally, a correlational analysis evaluated the relationship, reliability,
consistency, and similarity of MLUm across the various sample lengths, in relation to the total
sample and found that correlations varied from .52 - .94.
Thordardottir (2016) also investigated the stability of language sample measures across
samples of different lengths in French-speaking children with language disorder (LD), as well as
typically developing children (TD). Participants included 149 monolingual French speaking
children (124 TD and 25 LD), ranging in age from 12 to 77 months. To obtain the shorter
language samples, groupings of 12, 25, and 50 utterances were excised from the middle of the
original 100-utterance sample and then analyzed for TNW, NDW, MLUm, MLUw (MLU in
words), and morphological diversity (MD). Regarding developmental sensitivity of LSA
measures within the 100-utterance sample, the authors found that vocabulary diversity and
morphological diversity increased with age in both groups. When comparing the TD and LD
groups overall, the authors found significantly different values across all language measures.
Across different sample lengths, MLUm and MLUw demonstrated the greatest stability, whereas
TNW and NDW increased as sample length increased. However, all the language sample
measures demonstrated statistically significant relative reliability across the 12-, 25-, and 50utterance conditions when compared against the 100-utterance sample. Correlations on average
were stronger as sample length increased, however most measures were still reported as r = .80
or greater. Lastly, the authors examined MD across sample lengths and found the 25-utterance
sample to be highly correlated with the 100-utterance sample.
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Similarly, Heilmann et al. (2013) examined the test-retest reliability coefficients of
language measures and the effects of sample length and topic on the variability in measures from
20 at-risk speech and/or language kindergarten children who were fluent in English and enrolled
in Tier Two instruction at school. Following a one-minute clinician model, two 10-minute
interviews consisting of a three-minute and seven-minute segment were collected from each
participant one week apart. The following measures were studied: WPM, TNW, MLUw, NDW,
number of total C-units (NTC-U), mean turn length (MTL), % mazes, and within-utterance and
between-utterances pauses greater than two seconds. The authors used the correlation
coefficients to compare the relative reliability of language measures from the first 10-minute
sample to the second 10-minute sample and found all correlations to be strong (.86 - .96 range),
except for mazes. MTL, as well as the measures of productivity and vocabulary/grammar, were
the most reliable measures. Furthermore, Heilmann et al. determined that sample length had
minimal effects on the language measures overall and concluded that shorter samples may be
used in place of longer samples, as they appear to retain relative reliability.
The most recent study examining sample length was conducted by Pavelko et al. (2020).
They investigated the reliability of language measures obtained from a 25-utterance language
sample as opposed to a 50-utterance sample. Conversational language samples were collected
from 220 typically developing children ranging from 3;2 to 7;10 and analyzed for MLUm,
MLUw, and a modified subordination index (SI) using the SUGAR method. Using a linear
mixed-model analysis, the authors did not report any statistically significant differences in the
relative reliability of scores between the 25- and 50-utterance samples for the measures of
MLUm and MLUw. There were statistically significant differences found for SI, with SI being
lower in the 50-utterance condition. The mixed model analysis indicated none of the language
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measures demonstrated absolute reliability, meaning that none of the language measure scores
were equivalent between the two sampling conditions, even though significant strong
correlations were found. Further analyses revealed, however, that none of the statistically
significant differences were determined to be clinically meaningful.
In summary, Gavin and Giles (1996) found MLU to have the strongest correlations across
sample lengths and that correlations between all language measures increased as sample length
increased. In contrast, Heilmann et al. (2010) found no significant differences across several
measures in varying language sample lengths, with NTU, WPM, and NDW demonstrating the
strongest internal consistency. Guo and Eisenberg (2015) found that MLU and TNW/min did not
differ significantly between sample lengths. Casby (2011) also found MLU to not differ
significantly across sample lengths in children with language disorder. Thordardottir (2016)
reported related findings in that MLU demonstrated the greatest stability across sample lengths;
moreover, all the measures of interest demonstrated statistically significant correlations across all
sample lengths. Heilmann et al. (2013) reported strong correlations on all measures of
productivity, vocabulary, and grammar. Lastly, Pavelko et al. (2020) did not report any
statistically significant differences in the reliability of scores between 25- and 50-utterance
samples for the measures of MLUm and MLUw; there were statistically significant differences
found for SI, with SI being lower in the 50-utterance condition. However, Pavelko et al.
determined that no clinically meaningful differences were found for MLUm, MLUw, and SI.
Overall, these studies primarily focused on analyzing elements of language productivity using
NDW and TNW and elements of language complexity using SI and variations of MLU.
Moreover, the majority of researchers investigating differences between shorter and
lengthier language samples had small, relatively homogenous samples, focused on a narrow band
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of ages, and only examined shorter language samples that were excised from a larger sample,
potentially decreasing the authenticity of the shorter language samples. In their analysis, very
few researchers examined dimensions of both absolute and relative reliability; this greatly limits
interpretation as a strong correlation between measures is not necessarily indicative of
equivalency. Both facets of reliability are needed to make the determination on whether shorter
samples preserve information contained within a longer sample. Furthermore, language samples
elicited and analyzed in previous research were primarily conversational. This makes it
impossible to analyze story grammar and may increase the variance between samples due to
having less control on what the child says, confounding comparison of performance across
children.
In contrast to conversation, short or long narrative language samples have the potential
advantage to be discrete envelopes of completeness—containing both microstructure (language
complexity and productivity) and macrostructure (story grammar) elements. Additionally,
narratives often elicit more literate language, consisting of decontextualized information, more
complex language, and higher-level vocabulary (Greenhalgh & Strong, 2001; Justice et al., 2006;
Westby, 1985). This kind of task reflects classroom expectations and gives clinicians a rich
opportunity to view language competency in a true-to-life discourse context (Greenhalgh &
Strong, 2001; Johnston, 1982; Justice et al., 2006; Westby, 1985). At the macrostructure level,
narratives can be analyzed for story grammar elements such as the setting, initiating event,
internal response, plan, attempt, consequence, and resolution/reaction (Stein & Glenn, 1979).
This gives highly relevant information on a child’s ability to “organize language, to cohesively
retell a complete story, and to produce as much relevant lexicon as possible” (Miller et al., 2016,
p. 101).
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Furthermore, when eliciting a narrative retell, the model story can be compressed into a
relatively short passage while still containing a rich linguistic model of language complexity and
include all story grammar elements. Thus, it may be erroneous to expect that a longer narrative
language sample will be a more valid representation of a child’s ability to tell a story than a
shorter narrative language sample (Miller et al., 2015). Considering this potential for complex,
academic language elicited from a short, but linguistically rich and complete narrative model,
LSA becomes more feasible by decreasing overall time needed to elicit, transcribe, score, and
analyze.
Therefore, the purpose of this study is to examine relative and absolute reliability metrics
of long versus short narrative retells using a large, representative sample. By comparing the
measures obtained from short and long narrative retells, there is greater potential to control for
variance that naturally exists within a conversational or play sample. The present study will also
be able to analyze language complexity and story grammar as a gestalt, more closely aligning
with everyday clinical settings.
We hypothesize that because we are analyzing narrative retells, where the model stories
contain academic language and complete story grammar, there will not be a significant
difference between the shorter and longer narratives across any of the proportionate dependent
variables. However, we hypothesize that both the shorter narrative and longer narrative will be
able to identify whether a child can retell a complete episode. Furthermore, it may be the case
that the shorter narrative condition will yield significantly greater language complexity because
the model stories have a greater density of language complexity features when compared to the
more diffuse distribution of language complexity across the longer narrative story. This study
will address the following research questions:
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1. Relative Reliability: Are reliability estimates from short narrative retell metrics of
school age children statistically different from those obtained from a long narrative
retell? Are the variables significantly correlated?
2. Absolute Reliability: Is there higher variance in shorter narrative retells compared to
longer narrative retells?
Method
Participants
This study was approved by the appropriate university Institutional Review Boards and
participation in this study was regulated by informed parent/guardian consent and child assent.
Participants included 190 school-age children (first – sixth grade) from entire classrooms from
three different schools across Arizona, Colorado, and Utah. Demographic information, including
the participants ethnicity, gender, grade, Individualized Education Program (IEP) status, and
home language are displayed in Table 1.
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Table 1
Demographic Characteristics of Participants (N = 190)
Characteristic

n

%

Caucasian

82

43.1%

Hispanic

90

47.4%

Native American

9

4.7%

Other

9

4.7%

Female

97

51.1%

Male

93

48.9%

First

28

14.7%

Second

69

36.3%

Third

32

16.8%

Fourth

28

14.7%

Fifth

19

10.0%

Sixth

14

7.4%

Has IEP

17

8.9%

No IEP

163

85.8%

Unknown

10

5.3%

English

117

61.6%

Spanish

3

1.6%

English/Spanish

59

31.1%

Other

4

2.0%

Unknown

7

3.7%

Ethnicity

Gender

Grade

IEP Status

Home Language
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Elicitation Stimuli
Short Narrative Retells
Short narrative retell samples were collected from each participant using the Narrative
Language Measures (NLM) Listening subtest of the CUBED assessment (CUBED; Petersen &
Spencer, 2012). The NLM Listening uses a set of brief, personally-themed model stories (i.e.,
multiple parallel forms) to elicit language samples in a standardized manner. The narrative retells
can be elicited using a single form without the use of pictures. Each of the stories are structured
using the same story grammar elements (i.e., character, setting, initiating event, emotion,
attempt, consequence, ending, and ending emotion). In addition, each model narrative contains
the same amount of complex, academic language, including multiple subordinate clauses,
adverbs, adjectives, and tier two vocabulary.
To elicit a retell using the NLM Listening, examiners said, “I’m going to tell you a story.
When I’m done, you are going to tell me the same story. Are you ready?” Examiners then read
one of the model narratives to a child and then asked the child to retell that story. Only neutral
prompts were permitted (e.g., “Do your best.” or “Tell me the parts that you remember.”). Each
elicitation and real-time scoring of one retell took approximately two minutes, with the
elicitation and scoring of two retells taking less than five minutes.
Long, Traditional Narrative Retells
The wordless picture book Frog, Where Are You? (FWAY; Mayer, 1969) with an
accompanying script from the Systematic Analysis of Language Transcripts (SALT) manual
(Miller & Iglesias, 2008) was used to elicit a lengthier, narrative retell from each participant.
Procedures outlined in the SALT manual were used, which required that the examiner first tell
the story to the child while presenting the pictures in a wordless book. After the child heard the
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story and saw the pictures, the child retold the story using the pictures. The elicitation of the long
retell took an average of 7.5 minutes, with an additional 30 minutes dedicated to transcription, cunit segmentation, and analysis.
Elicitation Procedures
Participants in the study were given the opportunity to produce two short NLM narrative
retells, as directed by the CUBED manual. All narrative retells were elicited using the same
model stories. Only the retell with the highest measures of productivity, complexity, and story
grammar were included in the data analysis, which resulted in different stories being analyzed
for different participants. Participants produced only one FWAY retell.
All participants produced the NLM and FWAY narrative retells in either one session or
two sessions spaced no more than one week apart. To elicit the narratives, participants were
brought individually to a quiet area of the school where the child and examiner sat at a small
table and chairs. The order in which the participants retold the NLM or FWAY narratives was
random. A team of trained 18 undergraduate and six graduate research assistants were assigned
to administer and score the battery of assessments. Each administered the complete assessment
battery to all participants and audio recorded each testing session so narratives could be
transcribed and analyzed later.
Language Sample Analysis
Although the NLM is designed to be scored in real-time, for the purposes of this study all
the narratives from the NLM and FWAY were transcribed and segmented into communicationunits (c-units) according to SALT conventions. C-units are defined as a “grammatical
independent clause with any of its modifiers” (Loban, p. 7, 1976). We analyzed the productivity
measures of NDW, moving average type-token ratio (Moving Average TTR; which is a measure
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of lexical diversity controlled for length), TNW, WPM, NTU, and the complexity measures of
MLUw and SI using the SALT software (Justice et al., 2006; Miller & Iglesias, 2008). Those
productivity (moving average TTR and words per minute) and complexity measures (MLUw and
SI) that controlled for length were then further analyzed for reliability estimates. MLUw was
analyzed instead of MLU in morphemes (MLUm) due to MLUw being a more clinically feasible
analysis and the strong correlation between the MLUw and MLUm measures (Parker & Brorson,
2005).
For all narratives, story grammar, including episode complexity, were analyzed using the
NLM Flow Chart (Petersen & Spencer, 2013). The story grammar analysis from the NLM Flow
Chart was developed based on the macrostructural (story grammar) elements outlined for
fictional narratives by Stein and Glenn (1979; e.g., setting, initiating event, attempt, consequence
etc.), and the Index of Narrative Complexity, which was designed for use with multiple genres of
narration (Petersen et al., 2008). Using the NLM Flow Chart, story grammar elements produced
by a child were assigned points ranging from zero to three depending upon the clarity and
complexity of the elements. Combinations of story grammar elements that contribute to a
minimally complete episode (e.g., initiating event, plan/attempt, and consequence) were assigned
additional points, and those points were independently calculated, reflecting an index of episode
complexity. A total NLM Flow Chart score (hereafter referred to as Flow Chart Total Score) was
derived from the sum of the narrative structure and language complexity subtotals. For the
purposes of this study, narrative structure is reported as a percent based on the number of times a
participant told a complete story grammar episode divided by the total possible opportunities
within the narrative x 100 (notated as NS % Opportunities). This was done to create a ratio
comparison between conditions, as otherwise participants had a naturally higher narrative
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structure score when retelling FWAY as its story contains multiple story grammar episodes.
Additionally, although the NLM Flow Chart was used to score each narrative retell for language
complexity (LC), we chose to use SI to comment on language complexity as it controls for
differences in length, whereas LC does not. Again, due to FWAY being a longer narrative retell,
participants had more opportunities to demonstrate instances of complex language and thereby
receive a higher score. Both LC and the Flow Chart Total Score are reported as descriptive
statistics.
Results
Table 2 displays the means and standard deviations for the descriptive variables obtained
from both conditions that were not controlled for length. As expected, the FWAY sample resulted
in significantly higher values for time elapsed, NTU, NTW, NDW, LC, and the Flow Chart Total
Score.
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Table 2
Descriptive Statistics of Language Metrics Not Controlled for Length
NLM

FWAY

Language Measure

M

SD

M

SD

Time Elapsed in Seconds

47.47*

28.25

204.28

56.19

NTU

8.77*

2.94

38.90

9.03

NTW

68.57*

26.29

310.53

81.96

NDW

40.77*

13.26

110.62

25.27

LC

4.03*

2.53

7.23

3.00

Flow Chart Total Score

26.39*

7.10

34.47

6.76

Note. n = 190. NLM = Narrative Language Measures subtest of the CUBED assessment; FWAY =
Frog, Where Are You?; NTU = Number of Total Utterances; NTW = Number of Total Words;
NDW = Number of Different Words; LC = Language Complexity from the NLM Flow Chart;
Flow Chart = NLM Flow Chart; *significance p < .001.
Relative Reliability
In order to examine if reliability estimates of short narrative retell metrics of school age
children were statistically different from those obtained from a long narrative retell, we first
analyzed relative reliability using a series of one-way repeated measures ANOVA. Each of the
different language metrics served as the dependent variable while the metric was repeated under
each of the two different conditions (i.e., NLM vs. FWAY). The repeated measures ANOVA
provides information on the relationship between the two retell conditions, indicating whether
there is a significant difference; results are presented in Table 3.
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Table 3
Means, Standard Deviations, and One-Way Repeated Measures ANOVA for Language Metrics
Measure

NLM

FWAY

p value

Λ

ηp2

M

SD

M

SD

NS % Opportunities

72%

17%

85%

16%

p < .001

.63

.37

MLUw

7.88

1.88

8.07

1.54

p < 0.12

.99

.01

SI

1.23

0.24

1.12

0.12

p < .001

.81

.19

Moving Average TTR

0.62

0.08

0.51

0.06

p < .001

.49

.51

114.56

39.07

106.51

30.93

p < .001

.92

.08

WPM

Note. NLM = Narrative Language Measures subtest of the CUBED assessment; FWAY = Frog,
Where Are You? Narrative retell; NS % Opportunities = Narrative Structure Percent
Opportunities; MLUw = Mean Length of Utterance in Words; SI = Subordination Index; Moving
Average TTR = Moving Average Type-Token Ratio; WPM = Words Per Minute.
A summary of the analyses for relative reliability revealed statistically significant
differences for all language metrics across sampling contexts, excepting MLUw. WPM and SI
demonstrated modest effect sizes, η2 < .20 while moving average TTR and language complexity
demonstrated larger effect sizes, with η2 > .50.
The relational variables that were significantly different between FWAY and NLM
included: NS % opportunities, which had a FWAY mean of 85% (SD = 16%, n = 190) and an
NLM mean of 72% (SD = 17%, n = 190). Wilk’s lambda was .63, F(1, 189) = 111.24, p < .001,
with a partial eta squared effect size of .37. SI showed a FWAY mean of 1.12 (SD = .12, n = 190)
and an NLM mean of 1.23 (SD =.24, n = 190). Wilk’s lambda was .81, F(1, 189) = 45.33, p <
.001, with a partial eta squared effect size of .19. Moving average TTR demonstrated a FWAY
mean of 0.51 (SD = .06, n =190) and an NLM mean = 0.62 (SD = .08, n = 190). Wilk’s lambda
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was .49, F(1, 189) = 195.89, p < .001, with a partial eta squared = .51. Lastly, WPM showed a
FWAY mean of 106.51 (SD = 30.93, n = 190) and an NLM mean of 114.56 (SD = 39.07, n =
190). Wilk’s lambda was .92, F(1, 189) = 17.26 p < .001, with a partial eta squared = .08.
MLUw was the only metric not significantly different between FWAY and the NLM, with
a FWAY mean = 8.07 (SD = 1.54, n = 190) and an NLM mean of 7.88 (SD = 1.88, n = 190).
Wilk’s lambda = .99, F(1, 189) = 2.45, p < .12, partial eta squared = .01.
Additionally, pairwise Pearson product moment correlation coefficients were calculated
to further investigate the relationship between the six language measures under each elicitation
condition (Table 4). Each pairwise comparison was moderately to strongly correlated, with most
correlations being moderate. The strongest between-conditions-correlations exist for the NLM
and FWAY WPM, with an r = .73, and the NLM and FWAY MLUw, showing an r = .55. The
strongest within-condition-correlations were found to be between the language complexity
measures of SI and MLUw for both the NLM and FWAY. For the NLM, r = .71 between SI and
MLU while r = .61 between the FWAY SI and MLU.
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Table 4
Pearson Product Moment Correlation Coefficients for Language Metrics
Variable

1

1. NLM NS %

1

2

3

4

5

6

7

8

9

10

11

2. NLM LC

.39**

1

3. NLM MLU

.25**

.42**

1

4. NLM SI

.29**

.47**

.71**

1

5. NLM TTR

-.50**

-.27**

-.31**

-.23**

1

6. NLM WPM

.25**

.23**

.29**

.21**

.35**

1

7. FWAY NS %

.44**

.28**

.16*

.15*

-.24**

.24**

1

8. FWAY LC

.29**

.44**

.34**

.31**

-.31**

.26**

.41**

1

9. FWAY MLU

.20**

.37**

.55**

.46**

-.32**

.32**

.23**

.57**

1

10. FWAY SI

.08

.22**

.46**

.42**

-.06

.14

.08

.38**

.61**

1

11. FWAY TTR

.03

.01

.07

.05

-.02

.07

-.17*

.04

.00

-.05

1

12. FWAY WPM

.34**

.32**

.37**

.26**

-.40**

.73**

.28**

.36**

.47**

.12

-.03

12

1

Note. n = 190; *p < .05; ** p < .01. LC = Language Complexity from the NLM Flow Chart; See
Table 3 for a full description of the variables.
Absolute Reliability
To examine absolute reliability, coefficients of variation (Cvar) were calculated for each
of the measures and are reported in Table 5. The Cvar is determined by dividing the group mean
of a language measure within a sampling condition by the standard deviation of that same
language measure. Therefore, the Cvar provides an indicator of the stability of that language
measure within a specific sampling context by demonstrating the change, or amount of variation,
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for that metric. The higher the Cvar value, the greater the variability in the measure. Without any
exceptions, all Cvar values were higher in the NLM condition, demonstrating that there was
greater variability within the NLM measures. Even though the NLM displayed universally higher
variation than the FWAY, the difference in the variation between the two conditions was not
significant for either MLUw or WPM metrics as indicated by the p value.
Table 5
Coefficients of Variance for Language Metrics
Measure

F Statistic

p value

NLM

FWAY

Cvar

Cvar

NS % Opportunities

.24

.18

F(1,378) = 11.08

p < .01

MLUw

.24

.19

F(1, 378) = 3.97

p = .05

SI

.20

.11

F(1, 378) = 34.16

p < .01

Moving Average TTR

.13

.12

F(1, 378) = 8.79

p <. 01

WPM

.34

.29

F(1, 378) = 3.06

p = .08

Note. Cvar = Coefficients of variance. See Table 3 for a full description of the variables.
Discussion
Language sample analysis is a functionally valid method for assessing a child’s current
language skills. Unfortunately, due to the time demands of eliciting, transcribing, and analyzing
language samples, it is seldomly utilized as part of the language assessment process (Kemp &
Klee, 1997; Pavelko et al., 2016). Recognizing the gap that exists between clinical ideal and
clinical real, researchers have examined different language sample lengths in an effort to
determine how short a language sample can be while providing a true representation of a child’s
language ability, yielding mixed results. The majority of these studies elicited language in a more
unstructured conversational context to create samples of different lengths. The present study
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chose to examine language samples derived from narrative retells. Narratives retells may have
advantages over more unstructured conversational tasks because even a very short narrative can
contain all necessary story grammar elements and complex academic language. Therefore, the
purpose of this study was to determine if a shorter narrative language sample was as reliable as a
more traditional, longer narrative sample.
Relative Reliability
In order to examine the magnitude of association between the short and long narrative
variables, we conducted a one-way repeated measures ANOVA and pairwise correlation
analysis. Results from the one-way repeated measures ANOVA revealed that significant
differences existed between the shorter NLM and longer FWAY narrative retells, with the NLM
demonstrating higher scores across all the language productivity and complexity metrics (SI,
moving average TTR, WPM), except for MLUw and NS % opportunities. MLUw was not
significantly different between the sampling conditions, and NS % opportunities was higher in
the FWAY condition. MLUw was the most stable variable across narrative language sample
lengths, which is consistent with the extant literature (Gavin & Giles, 1996; Guo & Eisenberg,
2015; Heilmann et al., 2013; Pavelko et al., 2020; Thordardottir, 2016). When not controlled for
length, as expected, the longer FWAY narrative sample resulted in higher NTW, NTU, NDW,
and LC.
Additionally, pairwise correlation coefficients were calculated to further investigate
relative reliability. Some researchers have maintained that an r-value must be equal to or greater
than .9 to conclude that reliability is maintained within a shorter sample (Bogue et al., 2014; Guo
& Eisenberg, 2015; McCauley & Swisher, 1984;), however that assumes that the shorter
narrative sample context inherently contains less information and is therefore less representative
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of language ability. In the case of the present study, the moderate correlations may inform more
directly how the NLM and FWAY provide different language information, rather than implying
that one is “better” than the other.
Absolute Reliability
In order to examine the amount of variance across subjects over repeated measures
(absolute reliability), coefficients of variance (Cvar) were calculated. Although the means and
standard deviations of the language measures indicate that the shorter NLM narrative retell
provides potentially unique information that could still be considered clinically relevant, it is
important to note that in terms of absolute reliability, the NLM demonstrated greater variability
across all measures than the FWAY. The lower Cvar values of the FWAY give an indication that
there is less dispersion around the mean for each language measure. Cvar values for the NLM
ranged from .13 - .34 and values for the FWAY ranged from .11 - .29. Because Cvar indicated
that there was greater variance within the NLM metrics, it could be interpreted to mean that the
NLM was less reliable. However, it is also reasonable to interpret the Cvar data in another way.
A larger Cvar with the NLM indicates that first through sixth grade students who retold the NLM
narratives had a wider range of performance, and therefore the NLM may have greater sensitivity
to differences in language ability. Furthermore, the sample from this study included 190 students
from entire classrooms, of which approximately 33% were bilingual and approximately 9%
qualified for special education. Thus, this significantly heterogeneous sample should reflect a
normal distribution of language ability, with performances ranging well below, within, and
above the mean.
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Limitations
While this study focused on examining the differences in length in narratives, there were
other differences between the elicitation procedures that should be controlled for in future
research. For example, the FWAY model story included pictures whereas the NLM had no picture
support. It is difficult to specify whether the FWAY story yielded generally less complex
language because of the use of pictures, the language complexity embedded in the model story,
or the length. Future research should better control these variables. Additionally, it may be
beneficial for future research to compare performance across language measures for participants
when disaggregated by grade level. This may allow for greater sensitivity to differences that may
or may not exist between sampling conditions. Furthermore, limited information was obtained on
the specific special education classification for each student who had an IEP, thus the number of
children with language disorder in the sample is unknown. However, because these assessments
were administered to entire classrooms, it is highly likely that children with language disorder
are represented in the sample. It is important to determine if differences in performance occur
across different elicitation contexts for school-age children with and without language disorder.
Conclusion
Results from the extant literature have mixed findings as to the reliability of shorter
language samples. In general, significant differences have been found as progressively shorter
samples were compared to longer samples. The majority of the literature also implies that as
language samples decrease in length, information is gradually lost. The present study is
consistent with the literature in that significant differences do exist between the shorter and
longer samples; however, the findings of this study diverge from previous research in that the
shorter narrative sample was found to contain more language information than the longer
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narrative sample in regards to language complexity (SI) and language productivity (moving
average TTR and WPM). We hypothesize that the NLM yielded higher subordination and
moving average TTR due to the nature of the brief, but linguistically complex model stories.
Although the relative and absolute reliability analyses indicate that the longer FWAY
narrative retell was more reliable than the shorter, NLM narrative retell, the results of this study
also suggest that short narrative language samples, when primed using saturated, language-rich
model narratives, may elicit more complex, academic language than longer narrative retells and
may be more sensitive to the range of language ability expected in a population. Thus, short
narrative retells derived from a model story that is linguistically complex may provide
information regarding a child’s zone of proximal development and reveal the upper and lower
bounds of children’s ability to use and understand academic language.
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APPENDIX A
Annotated Bibliography
Casby, M. W. (2011). An examination of the relationship of sample size and mean length of
utterance for children with developmental language impairment. Child Language
Teaching and Therapy, 27(3), 286-293. https://doi.org/10.1177%2F0265659010394387
Objective: The purpose of this paper was to examine the relationship between the
length of a language sample (short versus long) and MLU from children with language
impairment in conversation samples.
Method: Language samples were collected from 10 children within the CHILDES
corpora who met classification for developmental language disorder, ranging in age from
3;0-11;8. The language samples were conversations between an adult and the child. Each
sample contained 100-150 utterances and MLUm was calculated based on the whole
sample, the first 10, first 20, middle 10, middle 20, last 10, and last 20 utterances.
Additionally, MLUm was calculated using 3 quasi-random samples based on every 2nd,
5th, and 10th utterance (for a sample length of 50, 20, and 10 utterances respectively).
Results: The author completed a repeated-measures, one-way analysis of variance
(ANOVA) to determine any mean differences in MLUm across the language samples of
different lengths and discovered no statistically significant differences. MLUm for the
participants ranged from 2.3 - 5.4. A box plot indicated that across all the sample
conditions, central tendency was similar. Additionally, a correlational analysis was
conducted to evaluate the relationship, reliability, consistency, and similarity of MLU
across the various sample lengths in relation to the MLU of the total sample; the author
reports a range of .52-.94, noting however, that all but one was .75 or higher and that all
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but one were statistically significant (p < .05). The author attributes the only nonsignificant correlation to an outlier single sample.
Relevance to Current Work: This study demonstrates that MLU is not particularly
impacted by the length of the language sample. MLU is not the most descriptive measure
of analysis; it is a measure of length, not form, content, or use. The sample size of the
study was limited, therefore limiting the power with which the results can be interpreted
or generalized. Because the study used conversational samples, they are unable to look at
the effects of a decontextualized elicitation context such as is found in narratives, in
addition to not having elements of story grammar.
Gavin, W. J., & Giles, L. (1996). Sample size effects on temporal reliability of language sample
measures of preschool children. Journal of Speech and Hearing Research, 39(6), 12581262. https://doi.org/10.1044/jshr.3906.1258
Objective: The purpose of this study was to examine the reliability of the
following language sample measures: total number of words (TNW), number of different
words (NDW), mean length of utterance in morphemes (MLU-m), and mean syntactic
length (MSL) in samples of varying length. These measures were chosen due to their
diagnostic and developmental validity.
Methods: Participants of this study were 20 children (15 males and 5 females)
ranging from 31-46 months of age. The children were assessed twice within a two-week
time period. Language samples were collected as the child played with one of their
principal caregivers in a playroom. Transcriptions were made using SALT conventions,
except utterances were segmented into A-units (independent clauses + any subordinate
clauses) and measured for interrater reliability. The samples were then divided according
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to either time (12 or 20 minutes) or utterance number (from 25-175 in increments of 25).
Temporal reliability coefficients for each of the language measures (TNW, NDW, MLUm, and MSL) was determined by calculating correlation coefficients between the two
sessions.
Results: For the 12-minute samples, correlation coefficients ranged from .3 - .91
(with MLU-m and MSL having the highest correlations). These measures also had the
highest correlations in the 20-minute samples; correlations ranged from .49 - .90. For
utterance-based samples, they found correlations ranging from .34 - .55 for samples of 25
and from .92 - .97 for samples of 175. Overall, the longer the samples were, the higher
the correlations/reliability became, with some measures demonstrating greater reliability
than others.
Relevance to current work: With a conversation sample, the more information you
get, the more reliable your sample becomes. However, even with samples of 175
utterances some measures still did not reach acceptable levels of reliability, such as
TNW. Performing a narrative sample has the potential to control for some of the
inconsistencies noted in a conversational sample.
Guo, L., & Eisenberg, S. (2015). Sample length affects the reliability of language sample
measures in 3–year-olds: Evidence from parent-elicited conversational samples.
Language, Speech, and Hearing Services in Schools, 46(2), 141-153.
https://doi.org/10.1044/0161-1461(2001/010)
Objective: The purpose of this study was to determine how sample length (1-, 3-,
5-, 7-, and 10-min vs. 22-min) affects the reliability of the following language
productivity measures: total number of words (TNW), number of different words
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(NDW), and mean length of C-units in morphemes (MLCUm) in 3-year-olds engaged in
free play with their caregiver.
Methods: Participants for this study included sixty children (31 boys and 29 girls)
recruited from the Buffalo, NY and Montclair, NJ areas. 30-minute conversational
language samples were collected from each child during free play with their parent and
the first 3 minutes of the samples were excluded from transcription to avoid a “warm-up”
effect. The authors chose to measure TNW, NDW, and MLCUm due to research
indicating that these measures are sensitive to developmental language growth of children
as well as their potential diagnostic significance.
Results: The authors performed a preliminary ANOVA to determine if any gender
effects were present in the sample and found no differences; therefore, all data was
analyzed collectively. The authors found NDW/m to be significantly higher in the shorter
samples while MLCUm did not differ between sample lengths. Overall, there were also
no significant differences between TNW/m between shorter and longer samples. The
authors found significant correlations between the short (1-, 3-min) samples and the 22minute sample (ps < .05), however none of the correlation coefficients met their
acceptable criteria of .90 or higher. All 1-min samples were at or below .54 and all 3-min
samples were at or below .83.
Relevance to Current Work: Guo and Eisenberg used a high standard of
acceptability for reliability (r = .90 or greater), however they acknowledged that the
quantitative differences may not actually differ in clinically significant ways between
long versus short samples. Additionally, Guo and Eisenberg examined only one age
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group in one elicitation context; the present study will examine a much broader age/grade
level range and allow for examination of narrative elicitation contexts.
Heilmann, J., Nockerts, A., & Miller, J. F. (2010). Language sampling: Does the length of the
transcript matter? Language, Speech, and Hearing Services in Schools, 41(4), 393-404.
https://doi.org/10.1044/0161-1461(2009/09-0023)
Objective: The purpose of this study was to determine if relatively short language
samples can generate stable measures of language. Additionally, they evaluated language
measures as related to elicitation context (conversation vs. narrative). The researchers
explored the differences between length and elicitation context through the lens of
reliability and Cronbach’s alpha.
Method: This study included 231 typically developing, monolingual Englishspeaking children between the ages of 2;8 – 13;3 from northern Wisconsin (51% female,
49% male, 20% qualifying for free or reduced lunch). All language samples were 11
minutes and collected by school-based SLP’s who received 6-8 hours of training for the
study. The samples were then divided into 1-minute increments and each minute was
randomized to either the short (1 minute), moderate (3 minute), or long (7 minute) sample
condition. Measures examined include number of total utterances (NTU), words per
minute (WPM), number of different words (NDW), mean length of utterance in
morphemes (MLUm), percentage of maze words to total words produced in transcript (%
mazes), and a composite score based on the number of word-level errors, utterance-level
errors, word omissions, and bound morpheme omissions.
Results: The authors found no significant differences or interactions between
language sample length and language sample context or language sample length and age
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of child. The authors used Cronbach’s alpha to get a measure of internal consistency and
further the test the effect of sample length on language sample measures. They found the
3-minute samples to be more stable across their measures than the 1-minute samples,
however the majority of the 1-minute samples still had an alpha value of >.70. According
to their findings, the productivity measures of NTU and WPM and the lexical diversity
measures of NDW had the strongest internal consistency. Percent mazes was reliable for
3-minute samples, but not for the 1-minute samples. Internal consistency for errors and
omissions was the most unreliable measure in the study (coming to less than .70 in both
the 1-minute and 3-minute samples).
Relevance to current work: This research offers a valuable contribution to the
conversation about long versus short narratives. Heilmann et al., demonstrated relative
stability and reliability in measures of language productivity and lexical diversity across
1-minute, 3-minute- and 7-minute samples. A major limitation of this study is that a
singular, 11-minute sample was divided into 1-minute increments and randomized to the
different sample lengths, rather than completing different samples of varying lengths.
This study also was unable to address concepts of validity, which the current study will
explore.
Heilmann, J. J., DeBrock, L., Riley-Tillman, T. C., (2013). Stability of measures from children’s
interviews: The effects of time, sample length, and topic. American Journal of Speech
Language Pathology, 22(3), 463-475. https://doi.org/10.1044/1058-0360(2012/11-0035)
Objective: The purpose of this study was to investigate the test-retest reliability
coefficients of language measures obtained from two 10-minute interviews, as well as the
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effects of sample length and topic on the variability in the measures obtained from the
two interviews.
Methods: Participants for this study included 20 at-risk speech and/or language
kindergarten children from a single elementary school in North Carolina. All students
were fluent in English and enrolled in Tier 2 instruction at school. Interviews were
collected from each participant 1 week apart. Interviews consisted of 3 segments—a 1minute clinician model, a 3-minute segment, and a 7-minute segment. A pre-determined
list of open- ended questions was established for two different topics: questions related to
School activities and questions related to non-school activities. Samples were then
transcribed using SALT conventions. The following productivity measures were
examined: number of total C-units (NTC-U), TNW, and words per minute (WPM). To
examine vocabulary and grammar skills, the authors measured mean length of c-units
(MLC-U) and number of different words (NDW). Lastly, the authors measured mean
turn length (MTL), percentage of words in mazes, and within-utterance and between
utterance pauses >2s to investigate the children’s formulation skills. On average, each
sample was 79 utterances.
Results: The authors used Pearson product-moment correlation coefficients to
compare the 8 language measures from the 1st 10-minute sample to the 2nd 10-minute
sample to look at overall test-retest reliability; they found all correlations to be strong
(.86-.96 range), with the exception of mazes. MTL, as well as the measures of
productivity and vocabulary/grammar, entailed the most reliable measures. From the Gtheory analysis, the authors found relatively strong coefficients (>.80) for all language
measures except mazes in both the “length” and “topic” header. This strong correlation is

36
an indicator that there is modest differentiation or instrumentation errors and indicates
that results are generalizable. Furthermore, for both the length and topic analysis, the
biggest factor leading to variance was attributed to the child (rather than instrumentation
facets of length or topic). Overall, the analysis on topic demonstrated greater overall
stability of measurement than length.
Relevance to current work: This study used a unique approach (G-Theory
Analysis) to analyze the effects of different language sample characteristics. This study
also used a more structured protocol (interview) for eliciting language and limited the
sampling conditions more than a play or conversational based sample. The authors found
stability in measures across the different lengths, however they do not provide a
benchmark for number of utterances observed in the 3-minute versus 7-minute sample
condition. A major limitation of this study is the small sample size, recruited from a
single elementary school.
Pavelko, S. L., Price, L. R., Owens, R. E. (2020). Revisiting reliability: Using sampling
utterances and grammatical analysis revised (SUGAR) to compare 25- and 50- utterance
language samples. Language Speech, and Hearing Services in Schools, 51(3), 778-794.
https://doi.org/10.1044/2020_LSHSS-19-00026
Objective: The purpose of this study was to examine the feasibility of using a 25utterance language sample (when compared to a 50-utterance sample) and to evaluate the
reliability (relative and absolute) of language measures obtained from the 25-utterance
language samples.
Methods: Using the SUGAR method, language samples were collected from 220
typically developing children ranging from 3;2 – 7;10 in age. Samples were collected
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using a robust conversational protocol. Transcripts were randomly assigned to either the
25-utterance or 50-utterance condition; for the 25-utterance samples, only utterances 1-25
were included for the 25-utterance condition. Measures included MLUsugar (MLUs is
essentially MLUm), Words per sentence (WPS; this metric is essentially MLUw) and
clauses per sentence (CPS). Results were analyzed using a mixed-model random effects
analysis and the Bland-Altman technique (B-A technique).
Results: The authors did not find any statistically significant differences in the
reliability of scores between the 25 and 50-utterance length samples for the measures of
MLUs and WPS; there were statistically significant differences found for CPS, with CPS
being lower in the 50-utterance condition. Additionally, using the B-A, no clinically
significant differences were found for MLUs, WPS, and CPS (showing small mean
differences)—however the authors benchmark for acceptability was equal to +/- 2
standard deviations from the mean. For some participants large differences were found
between the 25-utterance and 50 utterance conditions. None of the language measures
demonstrated absolute reliability.
Relevance to Current Work: This study offers reasonable support for using a
shorter language sample when analyzing child language. They had a moderate sample
size and were able to analyze a variety of children. A limitation, however, is that the
sample analyzed was not a holistic sample, but rather one cut in half. The sample was
also collected in conversational context. The present study will examine narratives which
may help control for natural variance. The long versus short narratives will also be
analyzed holistically which more clearly resembles clinical application.

38
Thordardottir, E. (2016). Long versus short language samples: A clinical procedure for French
language assessment. Canadian Journal of Speech-Language Pathology and Audiology,
40(3), 176-197.
Objective: The purpose of this study was (a) to determine if there are French LSA
measures sensitive to development in typically developing children and children with
language impairment, (b) to compare TD and LI children on LSA measures and (c)
evaluate the stability of language sample measures across sample length.
Method: For the study, play language samples of 100+ utterances were analyzed
from 149 monolingual French speaking children (124 with typical development and 25
with language impairment); participants ranged in age from 12 – 77 months. Language
samples were than analyzed using an adaptation of the SALT convention for French. To
obtain the shorter samples, groupings of 12, 25, and 50 utterances were excised from the
middle of the original 100-utterance sample. Measures of interest for the study included:
mean length of utterance in words (MLUw), mean length of utterances in morphemes
(MLUm), total number of words (TW), total number of different words (TDW), and
morphological diversity (MD).
Results: Regarding developmental sensitivity of LSA measures, within the 100utterance sample, the authors found that vocabulary diversity and morphological diversity
increased with age (in both the TD and LI groups). When comparing the TD and LI
groups overall on the language measures, the authors determined that the children with LI
were roughly 1-2 years behind their TD peers; they found significantly different values
across all language measures. Across the different sample lengths, the authors reported
that MLUm and MLUw demonstrated the greatest stability across length, whereas TW
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and TDW increased as sample length increased. However, all of the language sample
measures demonstrated statistically significant correlations across the 12-, 25-, and 50utterance conditions when compared against the 100-utterance sample. Correlations on
average were stronger as sample length increased, however most measures were still
reported as being r = .800 or greater. Lastly, the authors examined morphological
diversity across sample lengths and found the 25-utterance sample to be highly correlated
with the 100-utterance sample.
Relevance to current work: Similar to the present study, Thordardottir examined
the effects of sample length on various language measures. This article provides support
for using shorter language samples. This article also demonstrated differences in
language measures for TD and DLD children, however results must be interpreted
cautiously due to unequal sample sizes and some ages being underrepresented.
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APPENDIX B
Summary of Language Measures
Acronym

Term

Measures of Language Productivity
NTW

Number of Total Words

NDW

Number of Different Words

NTU/NTC-U

Number of Total Utterances/C-Units

WPM

Words per Minute

% Mazes

Percentage of Maze Words to Total Words Produced

MTL

Mean Turn Length

Measures of Language Complexity
MD

Morphological Diversity

MLUm

Mean Length of Utterance, in Morphemes (as calculated by SALT)

MLUsugar

Mean Length of Utterance, in Morphemes (as calculated by SUGAR)

MLUw

Mean Length of Utterance, in Words (as calculated by SALT)

WPS

Words per Sentence/MLUw (as calculated by SUGAR)

SI

Subordination Index (as calculated by SALT); total number of
independent and dependent clauses divided by the total number of c-units

CPS

Clauses per Sentence (similar to SI, as calculated by SUGAR)
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APPENDIX C
NLM Flow Chart Used to Score Narrative Structure and Language Complexity

42

43
APPENDIX D
Internal Review Board Approval

